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DETAILED ACTION 



Claim Rejections - 35 USC §102 



1. The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published mder section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 35 1(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 2 1(2) of such treaty in the English language. 

2. Claims 3, 4, 6, and 27 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Bedingfield et al. (U.S. Patent No. 6, 236, 675). 

Regarding claim 3, Bedingfield et al discloses a method for timing recovery at the 
receiver in a DMT communications system (Fig. 5) comprising: 

receiving (Fig. 5, element 71, column 1, lines 23-50 and column 5, lines 18-21) a 
plurality of signals generated and transmitted by an associated far-end transmission unit, wherein 
the received signal contains multiple signals created by DMT modulation (column 2, lines 2-10); 

converting (Fig. 5, block 73, column 5, lines 21-16) the plurality of received signals 
through an ADC; 

detecting (Fig. 5, block 77, column 5, lines 28-39 and 60-61) a phase error between a 
received pilot tone and a local oscillator signal, wherein the multiplication of the oscillator signal 
(phase reference signal) and the received pilot tone produce a signal whose DC component is 
proportional to the phase difference between the incoming pilot tone and the oscillator; 
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applying (Fig. 5, block 87, column 5, lines 36-40) the phase error to a phase locked-loop 
to generate a frequency correction signal; and 

using (Fig. 5, block 94, column 5, lines 45-62) the frequency correction signal to modify 
the sampling time of the ADC. 

Regarding claim 4, Bedingfield et al. discloses the method of claim 3, wherein the 
detection of phase error is compensated by an offset based on the received signal segment in the 
initialization sequence (column 5, lines 36-40), wherein scaling and adding the offset 
compensates the phase error based on the received signal segment (received pilot tone). 

Regarding claim 6, Bedingfield et al. discloses a method of claim 3, further comprising 
synchronizing a DAC in the transmitting path by using a sampling clock derived from the PLL 
controlled ADC (column 5, lines 52-59), wherein the transmitting path includes a DAC (Fig. 4, 
block 54). 

Regarding claim 27, Bedingfield et al. discloses system for timing recovery at the 
receiver in a DMT communications system (Fig. 5) comprising: 

means for receiving (Fig. 5, element 71, column 1, lines 23-50 and column 5, lines 18-21) 
a pilot tone generated and transmitted by an associated far-end transmission unit; 

means for converting (Fig. 5, block 73, column 5, lines 21-16) the received pilot tone 
along with other received signals from an analog to a digital signal; 

means for detecting (Fig. 5, block 77, column 5, lines 28-39 and 60-61) a phase error 
between the received pilot tone and a local oscillator signal, wherein the multiplication of the 
oscillator signal (phase reference signal) and the received pilot tone produce a signal whose DC 
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component is proportional to the phase difference between the incoming pilot tone and the 
oscillator; 

means for applying (Fig. 5, block 87, column 5, lines 36-40) the phase error to a phase 
locked-loop to generate responsive to when the cycUc prefix is not present in the digital signal; 
and 

means for using (Fig. 5, block 94, column 5, hnes 45-62) the output signal to modify the 
ADC timing. 

Claim Rejections - 35 USC §103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
'such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

4. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Bedingfield et al. 

(U.S. Patent No. 6, 236, 675). 

Regarding claim 5, which inherits the limitations of claim 3, Bedingfield et al. further 
discloses detecting phase error and phase error compensation is performed using a multipUer and 
a PLL (Fig. 5, block 77, column 5, lines 28-39 and 60-61). Bedingfield et al. does not disclose 
this task is accomplished by a state machine. However, it would have been obvious to one of 
ordinary skill in the art at the time the invention was made that since the state machine is also 
used for phase detection that it could have been implemented in place of the multiplier. Thus, a 
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state machine used for phase detection is deemed a design choice and does not constitute 
patentability. 

5. Claims 11, 12, 14-20, 25, 26, and 28 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Aslanis et al. (previously cited in Office Action 7/28/03). 

Regarding claim 1 1 , Aslanis et al. discloses a method for timing recovery at the receiver 
in a DMT communications system (Fig. 1) comprising: 

receiving (Fig. 1, block 12, column 3, lines 60-66, column 5, lines 15-16 and 56-60 and 
column 6, lines 3-12) a standard pilot tone generated and transmitted by an associated far-end 
transmission unit along with other signal streams at a particular receiver; 

converting (Fig. 1, block 32, column 5, Hnes 15-19) the plurality of received signals 
through an ADC to create a digital signal stream; 

detecting (Fig. 1, block 34, column 5, lines 19-23) the cyclic prefix in the received digital 
signal stream; 

applying (column 6, lines 19-23) the estimated phase error to the input of a PLL to create 
a frequency correction signal; and 

using (column 6, lines 13-27) the frequency correction signal to modify the ADC 
sampling time. 

Aslanis et al. does not disclose using the digital signal stream with the cycUc prefix 
portion removed to estimate the phase error with a DFT. Aslanis does disclose that the equalized 
signal stream with the cyclic portion removed is input to a FFT circuit (column 47-3 1). 
However, it would have been obvious to one skilled in the art at the time the invention was made 
that phase error can be estimated by applying a FFT or DFT to a sample. Therefore, it would 
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have been obvious that phase error could have been estimated at this stage since a FFT was 
appHed to the samples. Thus, using a DFT to estimate phase error does not constitute 
patentability. 

Regarding claim 12, Aslanis et al. discloses the method of claim 11, further comprising 
synchronizing a DAC in the transmitting path by using a sampling clock derived from the PLL 
controlled ADC (column 5, lines 46-60). 

Regarding claim 14, Aslanis et al. discloses a device configured to compensate for the 
offset in phase error on a received pilot tone based upon the received signal segment in the DMT 
system initialization sequence (Fig. 1, block 12, column 6, lines 13-27), wherein it is obvious 
that by compensating for frequency offset in the sampler and maintaining frequency 
synchronization by using a phase error signal that phase error is compensated in the receiver with 
the phase-locked- loop, Aslanis et al does not disclose the device is a DSP. 

However, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to implement the device into a DSP rather than individual devices to 
perform each step of the phase compensation because this would save cost in building the device 
and simplify implementation of the device. Therefore, configuring the device into a DSP does 
not constitute patentablitiy. 

Regarding claim 15, which inherits the limitations of claim 14, Aslanis et al. further 
discloses the phase error compensation is accomplished with a phase comparator (Fig. 1, block 
50, column 6, lines 19-27). Aslanis et al. does not disclose the phase error compensation is 
accomplished by a state machine. However, it would have been obvious to one of ordinary skill 
in the art at the time the invention was made that since the state machine is also used for phase 
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error compensation that it could have been implemented in place of the phase comparator. Thus, 
a state machine used to compensate for phase error is deemed a design choice and does not 
constitute patentability. 

Regarding claim 16, Aslanis et al discloses a device to detect and zero out the cyclic 
prefix from a received digital stream when the cyclic prefix is present to create an input to a PLL 
(Fig. 1, block 12, column 5, lines 19-27), wherein the process of removing the cyclic prefix is 
equivalent to zeroing out the cyclic prefix, Aslanis et al does not disclose the device is a DSP. 

However, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to implement the device into a DSP rather than individual devices to 
perform each step of the detection and zeroing out of the cyclic prefix because this would save 
cost in building the device and simplify implementation of the device. Therefore, configuring 
the device into a DSP does not constitute patentablitiy. 

Regarding claim 17, which inherits the limitations of claim 16, Aslanis et al. further 
discloses performing a time-domain equalization on a received digital data stream and creating 
an input to a PLL when the cyclic prefix is zeroed out from the signal stream (column 5, lines 
15-27), wherein the process of removing the cyclic prefix is equivalent to zeroing out the cyclic 
prefix. 

Regarding claim 18, Aslanis et al discloses a device configured to detect and remove the 
cyclic prefix from a received digital stream when the cyclic prefix is present, the device further 
configured to first perform a time-domain equalization of the digital signal stream, then to 
perform a discrete Fourier transform (FFT) on the digital signal stream when the cyclic prefix is 
not present to create a phase error signal for application at the input to a PLL (Fig. 1, block 12, 
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column 5, lines 15-31), wherein the phase information signal (element 54) input to the phase 
comparator created by this process is the phase error signal. Aslanis et al does not disclose the 
device is a DSP. 

However, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to implement the device into a DSP rather than individual devices to 
perform each step of the process because this would save cost in building the device and simplify 
implementation of the device. Therefore, configuring the device into a DSP does not constitute 
patentablitiy. 

Regarding claim 19, Aslanis et al. discloses a system for timing recovery at the receiver 
in a DMT communications system (Fig. 1) comprising: 

an ADC (Fig. 1, block 32, column 5, lines 15-19); and 

a phase locked loop (Fig. 1, blocks 46 and 52, column 5, lines 13-27) in configured to 
compensate for the phase offset and to apply a control signal to the ADC, wherein the received 
signal samples are synchronized for further processing at a rate compatible with that of a source 
transmission. 

Aslanis et al. does not disclose a state machine in communication with the ADC 
configured to determine the phase offset on a pilot tone in a received signal segment. However, 
Aslanis et al. discloses a phase comparator for determining phase offset on a pilot tone is a 
received signal segment (Fig. 1, block 50, column 6, lines 23-27). Aslanis et al. does not 
disclose this task is accompUshed by a state machine. Therefore, it would have been obvious to 
one of ordinary skill in the art at the time the invention was made that since the state machine is 
also used for phase detection that it could have been implemented in place of the phase 
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comparator. Thus, a state machine used for phase detection is deemed a design choice and does 
not constitute patentability. 

Regarding claim 20, Aslanis et al. discloses the system of claim 19, further comprising: 

a sampling clock (Fig. 1, line 44, column 5, lines 46-60 and column 6, lines 13-17) in 
communication with the ADC, the sampling clock in further communication with a DAC in an 
upstream data path for synchronizing data transmitted in an upstream direction to the source. 

Regarding claim 25, Aslanis et al. discloses system for timing recovery at the receiver in 
a DMT communications system (Fig. 1) comprising: 

an ADC (Fig. 1, block 32, column 5, lines 15-19) configured to create a digital 
representation of the received signal; 

an equalizer (Fig, 1, block 34, column 5, lines 15-23) in communication with ADC 
configured to perform a time-domain equalization on the received signal; 

a DFT (Fig. 1, block 38, column 5, lines 27-31) in communication with the equalizer, the 
DFT configured to convert the time-equalized received signal; and 

a phase locked loop (Fig. 1, blocks, 46 and 52, column 5, lines 13-27) in communication 
with the ADC and DFT configured to receive pilot tone phase error estimate and to apply a 
control signal to the ADC, wherein the received signal sample stream is synchronized for further 
processing at a rate compatible with that of a source transmission. 

Aslanis et al. does not disclose the DFT estimates phase error and a symbol synchronizer 
in communication with the ADC to remove the cyclic prefix. Aslanis et al. does disclose a 
buffer in communication with the ADC (Fig. 1, block 36, column 5, lines 23-27) for removal of 
the cyclic prefix from the received signal. Therefore, it would have been obvious to one skilled 
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in the art at the time the invention was made that phase error can be estimated by applying a FFT 
or DFT to a sample. Therefore, it would have been obvious that phase error could have been 
estimated at this stage since a FFT was appHed to the samples. It would have also been obvious 
that the since the symbol synchronizer is also used to remove the cyclic prefix that the symbol 
synchronizer could have been implemented in the place of the buffer to perform the same 
function. Thus, using a symbol synchronizer to remove a cyclic prefix is deemed a design choice 
and does not constitute patentability; and using a DFT to estimate phase error does not constitute 
patentability. 

Regarding claim 26, Aslanis et al discloses the system of claim 27, further comprising: 
a sampling clock (Fig. 1, line 44, column 5, lines 46-60 and column 6, lines 13-17) in 
communication with the ADC, the sampling clock in further communication with a DAC in an 
upstream data path for synchronizing data transmitted in the reversed direction to the far-end 
transmission unit. 

Regarding claim 28, Aslanis et al. discloses system for timing recovery at the receiver in 
a DMT communications system (Fig. 1) comprising: 

means for receiving (Fig. 1, block 12, column 3, lines 60-66, column 5, lines 15-16 and 
56-60 and column 6, lines 3-12) a standard pilot tone and far-end signal from an associated far- 
end transmission; 

means for converting (Fig. 1, block 32, column 5, lines 15-19) the plurality of received 
signals from analog to digital signals; 

means for detecting (Fig. 1, block 34, column 5, lines 19-23) the cyclic prefix in the 
received far-end signal; 
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means for removing (Fig. 1, block 36, column 5, lines 23-27) the cyclic prefix in the 
received far-end signal; 

means for applying (column 6, lines 19-23) the estimated phase error to the input of a 
PLL to create a frequency correction signal; and 

means for using (column 6, lines 13-27) the frequency correction signal to modify the 
ADC sampling rate. 

Aslanis does not disclose means for estimating the phase error in the pilot tone with a 
DFT. Aslanis does disclose that the equalized signal stream is input to a FFT circuit (column 47- 
31). Therefore, it would have been obvious to one skilled in the art at the time the invention was 
made that phase error can be estimated by applying a FFT or DFT to a sample. Therefore, it 
would have been obvious that phase error could have been estimated at this stage since a FFT 
was applied to the samples. Thus, using a DFT to estimate phase error does not constitute 
patentability. 



6. Claims 1, 2, 7-10, 13, 21-24, 29 and 30 are allowable over prior art because related 
references do not disclose generating signal segments REVERB and SEGUE using an initial 
pattern that minimizes pilot tone phase offsets and a symbol synchronizer of zeroing out a signal 
stream when a cyclic prefix is present in the signal stream to create a frequency correction signal. 



Allowable Subject Matter 
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Conclusion 



7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Curtis B. Odom whose telephone number is 703-305-4097. The 
examiner can normally be reached on Monday- Friday, 8-5. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Stephen Chin can be reached on 703-305-4714. The fax phone numbers for the 
organization where this application or proceeding is assigned are 709-872-9306 for regular 
communications and 703-872-9306 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is 703-305-3900. 

Curtis Odom 
September 29, 2003 



SiffBWISORY PATENT EXAMINE 
TCCHMOLOGY CENTER 2600 




